Elastic liposomes as carriers for oral delivery and the brain distribution of (+)-catechin.
The aim of this work was to investigate whether the oral bioavailability and brain regional distribution of (+)-catechin could be improved by utilizing elastic liposomes. Liposomes containing soy phosphatidylcholine, cholesterol, and Tween 80 in the presence of 15% ethanol were prepared by a thin-film method and subsequent sonication and extrusion. The size, zeta potential, and stability of the liposomes in simulated gastrointestinal (GI) media were characterized. The mean size of liposomes was 35-70 nm, which decreased with an increase in the Tween 80 concentration. The zeta potential of the system was about-15 mV. More than 80% of the (+)-catechin was entrapped in the aqueous core of liposomes produced with 1% Tween 80. Liposomes entrapping (+)-catechin remained stable in the presence of GI fluids, especially in simulated intestinal fluid. The liposomes showed suppressed and sustained release of (+)-catechin compared with that from an aqueous solution. The aqueous control and liposomes were orally administered to rats. The blood level of liposomal (+)-catechin was enhanced at a later stage after administration compared with the free control. In the experiment on the brain distribution, liposomes with elastic properties showed 2.9- and 2.7-fold higher (+)-catechin accumulations compared with the aqueous solution in the cerebral cortex and hippocampus, respectively. Greater compound accumulations with liposomes were also detected in the striatum and thalamus. The experimental results suggest that elastic liposomes may offer a promising strategy for improving (+)-catechin delivery via oral ingestion.